. From 3 to 6 days before revascularization, both PET scans and two-dimensional echocardiograms were recorded on the same day. Follow-up echocardiography was performed 3-5 months later to assess improvement in systolic function in the revascularized territory. All patients gave written informed consent to a protocol approved by the Hammersmith Hospital Research Ethics Committee and the United Kingdom Administration of Radioactive Substances Advisory Committee.
PET imaging was performed using an ECAT 931/ 08-12 tomograph (CTI/Siemens Inc., Knoxville, Tenn.), which allows data to be recorded from 15 parallel planes in an axial field of view of 10.5 cm. The scanning protocol was the same as that previously reported.6 Briefly, after placing the patient in the optimal imaging position, a transmission scan was performed by exposure of an external 'Ge ring source. The transmission scans are equivalent to low-resolution computed tomography scans and provide images of tissue density. The cardiac blood pool was then imaged after inhalation of C150 (t112, 2.1 minutes).7 Venous blood samples were taken every minute during the 6-minute scan, and the C`50 concentration in whole blood was measured using a Nal well-counter that was cross-calibrated with the scanner. After a 15-minute period to allow for decay of 50 radioactivity to background levels, MBF was measured by a previously validated protocol using H2P5O, which was administered by C1502 gas inhalation. 7 Metabolic Figure 2B ). In the one nonrecovery segment in which direct comparison of the FDG and PTI data was possible, there was a significant reduction (54%) in FDG uptake relative to the control region. In the recovery group, there were no significant differences in the values of either PTI or MBF between the akinetic and hypokinetic segments that fully recovered contractile function and those segments that only partially improved wall motion after surgery.
Discussion
In this study, preliminary findings have been reported with the use of a new method to assess after surgery the presence of viable myocardium in patients undergoing coronary revascularization. It has been shown that improvement of myocardial contractility can be successfully predicted by calculating the PTI from transmission (tissue density) and C"O (blood pool) and H2"O (MBF) emission PET data sets. The findings are consistent with the hypothesis that the ability to exchange water rapidly from arterial blood into the myocyte across the sarcolemma is a property of viable myocardium. In addition to providing information on tissue viability, this method enables the simultaneous quantification of MBF.
Despite recent reports that have demonstrated a disproportionately high FDG uptake in myocardial regions that either are functionally compromised10 or contain significant fibrosis,1"-'3 there is considerable evidence to suggest that PET imaging with FDG can be used successfully to assess myocardial viability.2-514 Detection-of myocardial viability using FDG relies on the demonstration of uptake of this tracer in hypoperfused asynergic segments, which is suggestive of sustained metabolic activity in these regions. In this study, the prediction of the reversal of wall motion abnormalities after revascularization using PTI was compared with the FDG technique in eight of 12 patients. In myocardial regions where PTI was preserved (i.e., .0.7) and there was an improvement in regional wall motion after revascularization, FDG uptake was >50% of that in a normally contracting reference region, which is indicative of viable myocardium.2 Similarly, in the one segment where FDG uptake was reduced to <50% of the control territory, PTI was <0.7. Although these data are derived from a small number of patients, the preliminary observations suggest a good concordance between the two methods for assessing tissue viability.
PTI is defined as the proportion of the myocardial tissue within a given region of interest that is capable of rapidly exchanging water and therefore is perfusable by water. In normal myocardium, this ratio is close to the theoretically predicted value of unity, as all the myocardium is capable of rapidly exchanging water,15 whereas in patients with old myocardial infarctions, PTI was shown to decrease due to a fall in the mass of perfusable tissue (PTF in Figure 1) (Figure 2A ). There was no overlap in the PTI values between regions that did and those that did not subsequently improve contractile function after revascularization. Further evidence in support of the inadequacy of MBF measurement alone to assess tissue viability is provided from research that showed that in patients who were successfully thrombolyzed for an acute myocardial infarction, there was no significant difference between the MBF values in regions that did and those that did not subsequently improve regional wall motion. 6 The use of PTI to assess myocardial viability has several practical advantages. First, the identification of a threshold value of PTI for predicting an improvement in regional wall motion makes data interpretation using this technique simple and direct. Second, scanning time, the radiation dose administered to the patient, and the cost of the imaging procedure are all less than with the FDG imaging approach. The advent of relatively inexpensive equipment dedicated to the production of radiotracers labeled with '`o may make this method more amenable to clinical centers.
In summary, it has been shown that the functional outcome of coronary revascularization may be accurately predicted by calculation of PTI. These findings support the hypothesis that the ability to exchange water rapidly across the sarcolemma is a property of viable myocardium and further suggest that .70% of the tissue within a hypocontractile zone should be viable to enable improvement in contractile function. This approach provides further evidence to suggest that myocardial viability may be assessed by PET without metabolic imaging.
